. The older Wessex Formation, predominantly red mudstones and sandstones, was deposited in and around a meandering river. The climate was warm to very hot and of Mediterranean aspect; hot, dry spells punctuated by heavy rainfall that transformed the ancient Wessex river floodplains seasonally into swampy wetlands.
small) mammals. What it is most famous for, however, is the bones and occasionally skeletons of dinosaurs. Studies of the dinosaur fossils by the palaeontological pioneers of Buckland, Mantell, Owen and Huxley in the nineteenth century were important for shaping our understanding of these iconic animals.
Most of the dinosaur remains are found in what are commonly referred to as 'plant debris beds': grey-green silty mudstones, that contrast markedly with the predominantly red and variegated mudstones and sandstones making up most of the formation. The PDBs (as they have become known) may reach 1.5 metres thick, although they are usually considerably thinner (1-30 cm) and are generally of limited lateral extent (tens of metres). Most conspicuously, they are packed with pieces of black lignitised wood, commonly pyritised and sometimes burnt, and pebbles of calcrete. This, along with the less frequent bone material, is interpreted as terrestrial debris transported to ephemeral ponds, abandoned channels and other depressions on the river floodplains by storm-induced floods.
The dinosaur remains are almost always incomplete, often merely isolated bones, the dead bodies clearly having remained unburied for long periods and the bones often scavenged, scattered, trampled and sometimes waterworn. Diversity of dinosaur remains in the plant debris beds is high, and includes ornithopods, thyreophorans, sauropods and theropods.
There is, however, a well-known exception to this more typical mode of preservation. A band of reddish-green silty mudstone up to about a metre thick at the very top of the Wessex Formation in Brighstone Bay is famous for its well-preserved remains of the small (generally under two metres long), bipedal, herbivorous dinosaur Hypsilophodon foxii. This skeleton-rich layer has accordingly been named the Hypsilophodon Bed (Figs 2, 3, 4).
Mass mortality?
What is of particular interest regarding the dinosaurs in the Hypsilophodon Bed is that all, or nearly all, were fossilised as whole skeletons (although usually some or most of each skeleton is destroyed by coastal erosion of the soft Cretaceous strata before it is spotted and collected). Some of the remains have evidently been disturbed and disarticulated by water movements or soil-forming processes in the enclosing clay and the burrowing activities of an organism -probably a crustacean -which might even have scavenged the carcasses, since the preserved burrows (known as Beaconites; Fig. 4 ) are sometimes intimately associated with the bones. Other skeletons are less disturbed, lying as if sleeping, with every bone, even within the delicate skull, in the position it would have occupied in life. In some specimens long bony tendons remain suspended in position around the tail vertebrae, indicating that the bodies were still fully-fleshed at burial (Fig. 5) . None of the skeletons show any signs of pre-burial scavenging by crocodiles or predatory dinosaurs, which are well-known in the Wessex Formation. It is apparent that these Hypsilophodon were buried very rapidly shortly after death, or perhaps burial was the cause of their death? The Hypsilophodon Bed is exposed along a kilometre of cliff-face, appearing in the cliff-top at Barnes High (National Grid Reference SZ 437 808) where it dips gently towards the shore, , finally disappearing beneath the beach shingle near Cowleaze Chine (National Grid Reference SZ 444 801).
It yields Hypsilophodon along its entire length, but logically this cannot be its maximum productive extent. How far it extends inland and under the shore and how far out it once extended into what is now open sea is similarly not known, but it is a reasonable assumption that entombed in this bed are, or were, many hundreds, if not thousands of intact skeletons.
Of course, all these dinosaurs, albeit swiftly buried, may not necessarily have died at once, and the Hypsilophodon Bed could simply have recorded a number of separate calamities or the steady accumulation of the remains of hapless individuals that died over a great many years, and were perhaps also transported by rivers from a much larger catchment area. These scenarios are unlikely, however. If the Hypsilophodon deaths were significantly spread out over time and/or space, one would expect to see their bodies accompanied by remains of other dinosaurs. But, unlike the plant debris beds, the Hypsilophodon Bed accumulation is monospecific. Apart from very rare fish and even rarer isolated bones of other reptiles, Hypsilophodon is all that occurs in an articulated condition.
There is also no transported plant material such as wood. Additionally, one would not expect the skeletons to be so consistently well-preserved, but to reflect more the inevitable vagaries of different times, and perhaps different causes of death. This distinctive pattern can be observed in ancient deposits, including the Hypsilophodon Bed. At either end of its one-kilometre exposure on the Isle of Wight, the Hypsilophodon Bed is consistently made up of its lower and upper mudstone units. However, approximately halfway between these points, almost the entire thickness of both beds (approximately one metre) becomes replaced by sandstone, the lower part of which appears to fill a broad and shallow confined channel, the upper part evidently over-spilling and thinning rapidly in both directions along the cliff-face before finally disappearing (Figs 4, 6 ). This sandstone body bears the hallmarks of a crevasse splay, and a closer look at it and the associated Hypsilophodon Bed mudstones suggests a possible sequence of events (numbers below refer to those shown on Fig. 6 ).
1. First to take place was a destructive flood, or series of floods, which deposited the mudstone of the lower Hypsilophodon Bed, killing and entombing Hypsilophodon which had 'flocked' on the lowlying floodplain, perhaps to exploit a rich but ephemeral food source such as plant debris stranded by retreating floodwaters, or the shoots of riparian plants colonising freshly deposited alluvium.
Mudcracks and rootlet traces within the mudstone indicate that there was then a lull, during which the surface of the bed was exposed and supported some plant growth.
2. This quiet phase was not to last, however. A major river channel, some way distant, burst its banks again and water loaded with sand, silt and mud spread rapidly across the floodplain, carving smaller channels and gullies. One such channel cut through the lower Hypsilophodon Bed and is preserved today as the lower part of the sandstone body seen in the cliff section (Fig. 6) . Successive pulses of sediment-laden floodwater deposited several sandstone layers containing transported red mudstone pebbles, and penetrated by numerous Beaconites burrows (Fig. 4) . Thin mudstone seams between the sandstone layers indicate periods of waning water flow.
3. Eventually the small channel was filled to the level of the surrounding landscape, which is now the top of the lower Hypsilophodon Bed. The next great pulse of floodwater through the more distant levee breach could now flow unconfined across the floodplain, forming the sheet-like crevasse splay which makes up the higher part of the Hypsilophodon Bed sandstone. Consequently, this sandstone has an essentially flat base. Distinctive sedimentary structures known as climbing ripples are prevalent throughout (Fig. 4) . These attest to rapid sedimentation and are characteristic of certain Recent crevasse splays of similar thickness deposited over timescales measurable in hours (for example, on the Yellow River delta in China). These, and the absence of noticeable sedimentary breaks in the upper, sheet-like part of the sandstone, strongly suggest that it was deposited by a single flood surge. The sandstone is convex-topped, and from its thickest point it thins rapidly in both directions along the cliff-face, eventually becoming a poorly cemented and discontinuous sandstone band sandwiched between the lower and upper Hypsilophodon beds (Fig. 2 ) before disappearing entirely, its total lateral extent being in the order of 600 m. Beyond, the sandstone blends vertically and laterally into soft siltstone and then typical upper Hypsilophodon Bed mudstone; strongly suggesting that these different sediment types are the product of diminishing water flow from a single flooding event.
The crevasse splay sandstone could, therefore, be the 'smoking gun' regarding the formation of the upper Hypsilophodon Bed and the demise of the dinosaurs now entombed within it. This scenario is rendered more plausible because Hypsilophodon remains have been recovered from both the sandstone and the 'normal' mudstone lithofacies which replaces it, laterally and vertically. It is, nevertheless, probable that the single preserved crevasse splay was not responsible for all the sediment that buried this Hypsilophodon herd, since recent crevasse splays of similar size do not carry with them the quantities of mud required to form the full known extent of the upper Hypsilophodon Bed. What is perhaps more likely is that simultaneous levee breaches along other points of the main river contributed multiple pulses of mud and silt over a wide area of the floodplain.
Following this major flood, as was the case with the lower Hypsilophodon Bed, there was a period of comparative calm and subaerial exposure, during which there was, again, surface plant growth, testified by preserved rootlets, as well as the formation of soil structures such as calcretes and rhizoliths.
4. Then, quite suddenly, there was a profound and effectively permanent change in the regional environment. About twenty million years before the destruction of the Hypsilophodon herds, the sea that had covered this part of southern Britain for most of the Jurassic Period withdrew, and hundreds of metres of non-marine sediments were laid down: first the lagoonal and lacustrine Purbeck beds Although well-preserved Hypsilophodon remains have occasionally been found much lower down in the Wessex Formation on the Isle of Wight, it is tempting to speculate why they occur in by far the greatest density in the topmost metre. It might be significant that the Vectis lagoon was inexorably encroaching, perhaps forcing beleagured local Hypsilophodon populations to congregate in increasingly large groups and take greater risks as their lowland habitat steadily reduced in size and the windows of opportunity for grazing became shorter. For a time, dinosaurs, including large ornithopods, continued to trample the lagoon shorelines, leaving their characteristic footprints in the White Rock sandstone at the base of the Vectis Formation (Fig. 7) , and locally crushing the Hypsilophodon skeletons in their shallow grave below (Fig. 8) . Eventually, however, as the lagoon waters continued to spread, Hypsilophodon's floodplain habitat was extinguished forever. Soon coastal storms would breach offshore barriers and usher in the fully marine conditions that would last for over fifty million years, right up to the end of the Cretaceous Period and the end of the age of the dinosaurs. Note that the vertical scale is greatly exaggerated, meaning that the sandstone development has a much more sheet-like geometry in the actual section. 
